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(22)tliBB 



7A6^0994)4^11B 



<3I)«ifeli*3BS^ 0444 2 1 
02)«*B 1993^4^9 0 



(54) WWeo«»l SBft**6«a«'i> 

C57) [Si!!^] 

4 ;J<y'<>X><5i<'V^-J«'X«. 3-4' :*-+VS^T 
^ «; > t d<>J ^ 9^ b > - > <!: * t> I »:J< y 

ffifiSJfJVD -fe tc J: -cMli^^^lc^iS^ n ^It.:'3«: , 



(71>HBA 590001407 

GENERAL MOTORS CORP 
ORAT I ON 

7;^U*'&«B5->^J>#H48202. 5=hn 
ff2)«W« 5*-^.^ H • T-;> • 

r>i'J*^ia'f>7=>rT:)-«4606o. y 

i^x-<73— 5^h-:^h'J-H 12310 



-♦-3/8% R 

3/4% PBI 
-e-3/« PPA 




1B0°C 290°C 400'C 4»*C 



BEST AVAILABLE COPY 



r ^ > t;!^ ^ 9^ u- >s^r ^ >i*>6K«3 

1 0 0-4 0 0Hz«C*Jt,»-rS!l5£O-Cii>^c< <i:*> 1 7 5 : 

G/0 e ©a«^*w-r * c <!: f:wmfr^mc^, 

>( = ^v-}i-c!h<o. ^mm^<D±mcimoxo. 5 
~ 1 Mi%4JiSri«*« 1 taiSoiS'i:*. 

[^*^3] ^!ii>J-7-3-5^>i^^*«3. 4- * 

Jg«f*©^*^CcH:®!L-CO. 2 5-0. 7 5«a%*?i 
?reS-i-fi*^l3BlS©»'tv. 

- 5^ > i/tlMCDll®fl<J<Ci^— J''** 

5-400 ymW-y-f^ffifflt?*^. 

i ;K ^ U > J^T ^ U > i 6 Win 3 tl 4 la 

ftccti^uro. 5~iss%*fi5E-rif*^4SElK©:/3 
0. 2 5-0. 75fia%*?ll*^-rii*ffl4ia«s©:^ 

[iS^8 ] Sfi8tt»S:^a*^^ 3 7 0 'ClJ-CCfSH 

i*i©jagK:*ii>-cBE*BRSS&r4S*S4ie«®:&S. 
:^ffi4ffit^-cgEiss8ttiia^±tc<^«s-a-iif*^4iBis 



1$Ba^7-6 9 1 1 



5 ^^/-jW-C* "J . lasatt** 4 7 5 -0-5 5 0 -C 
F-Cife 0 . ^tt(*=5: 4 2 5 -C- 5 0 0 'COiaKtCteC^ 

[ss*j« 1 2 3 mmm*^5 o xjb;^?^ m^s 

t 1 0 0-40 0Hz{C*$l>-ca!JSU-Cii>:^j:< ifc 1 7 
10 5G/Oe©aii8*'&Wr4a*«4lE*8©*ffi. 
[|SBJ©»ttl^CiJiB^] 
[0 00 1 ] 

[sm±©fjffl^»i W3j5«i©BtrA 

^rSi'fk-rsfcS)©, it*ii4©#fS:ccfe4£Lfc:^a{cH 

t4**5««a<3ttK©W:g^j:(ST*^*5^«i:^ft3 nfc2 
[0002] 

mRU=»SSffl©»:WA C»0© J: ^ teM5©?fM©fc 

i*©«5^^js. it{c^<b-e-©^^c>fieffl»4iai-c*€>. 

«}*^?:fflC^SCt©f<J,#,». m«EE*Sfi!y^. »ttH 
fiSffJXlir V ;^ 4* ^ V Cisostatic)::*"U 

©ct^^ciSffjJSfip^rat^T. -wJnw^cStsJinxsiiF/x 

[0 00 3] ACra^©fiSJ^i»'i:4i-fi2CC, (St,^l*«(m 
aqneinc core 1oss)*Wr ^.'<^t:-&^,. et<^^«*f# 
S/cai)«:«. !a<i:vrt©iKt^-*^tBS(c^Ma«3{c^5nii 

S. f95|c^)R**8»T^')3-5^>i'CiJnderooat1np)6C 
J:o-ClSSl/-C*ie.. W«f±±tfMD (topcoaQJ&ifi-r 

<!:g^«<!:?r-^^'2><te{C, 3 - 5^ > i^«J««a^-©SSlM4 

(C^» Aj: (1 ubri cation) A « tfe:t) =^ 3 * ^T- 

[0004] ^ll«[^4ftK:85«Si*4fc«&{cfflt,>6l6 
50 iS14!BJ®©ifii»-tt«: J; o-re.O©S:Ac^SS*i Ut* U 



^tBgipT-eQ 1 1 



s 

[0 00 5] #.J'^>X^S5^■/'-J^ (PB I) . ^# 

iSi#-;r5 K 5 f (ppa) ) & 

cne>©w*ui»«js©s^«*^2 7 0'c*ts^^ 

[0 00 6] ^.J-OX^S^^'Z-Jk ^«lSi*VT5 

[0007] uA^L. smmm'(.^ici^mti>x^n. 
tl^ 1 0 0-4 0 0 H 2 t«:*jo-c*5j 1 2 5 ^"i; 

X/x^V^y-y H (G/Oe) «:*!^SC iltttl*. * 
(Df^m. ttACencapusu1ated)^«t^*>e>ff«fiSJeStl 
/ciS'Wi-MCC. *S3 5 0 i^VX ^ KKW3fe3 tm I 0 
0~4 0 0Hz iKtet^-Ctl5£b-CS^l 7 5G/0e4 

[0008] llifflJSffJ^KM^SnSftTS 0 < u^^mt) 
iUm?>tci^^^ fiS,C^?:'>^J:<<t*>*^4 5 0•C©aS 

{ctei,>-c«gt^c*L.. ^x«cc©«'i:^*m?^i*-rtc?^^ 
c©J:^^£taS{ciB*^*^<!^*''^^^« 



[0009] 

10 ®T«:4t;«£C»Ct*ia3Ebt^. S*^^- C©<tO^C3 
J^3n/t$S©B3aB<*®ft:«BSi«iS<!:*^t^-^'^* 

[0010] *^BBtcJ:^C:eS^cS?iffl^«:aufc® 

i4M^©fi5cje:^ffi«. ft>}£3i4ie$s©!^fi^ffl»«^sa 

20 [0011] t*Af»*^*^^R£fJ5*^^^^^'f^^'"-' 
[0 0 12] c©J:^^^:^ft*5^5S^^*^^'^**^"^^ 

?B©ffi©@6^'^**' ^ . 

[0013] ^^j7-ci-tex«©i^'ii'©as©Bsioai.»t 

(i:^Slc««3 -S-S c t *it?# . d.o»C^«©fit>S*« 
j;^{c. c©J;'5^i='-^>i^««^**^'''®*'^^^ 

[0014] ^B&^=■©E^^ifiXJf5'6ffiiio. -entcj:^ 
t:#f>n^K'C>©^s*siift-rsfc«i)ic. c©j;^^c 

[OOlBlS^tc. c©J:^^£='--^>i^=^HA^^ 
«3n.2>c<J:*i-c*sci*i. *^i!B©3 ^.5cfte©aa<j 

^(Ci&i. ±ifi-e©<fe©@W<!:*'J.^-»TiB©<*: '5«:^ 
50 [0017] WAia^^lS*^^^!^^^ 



5 

[0018} smtiM^fJ^t uaSic^tciiAici 

$t]4 0 0-C®tt!^^fc*D;^Sa«r^^S. >K'J'<>;^-f^ 
y-y-ju (PBi) t«pS©=J<'M^ H (Pi)-c* 

1o 0 1 9 1 cne.©sf* n.>=.-^>i^!t^3M«cJ:2;C 

[0 0 2 0 ] »tJ Ut.::3-^>i^!fi»«©S^B*>4 0 0 

[002 1 ] ^^'^^ 
«i^;£itu:?gigKg^«S4+?>ct*s-et?4. 3 etc. 3 
to 0 2 2 ] »su^^^-^>i^^«»thi»^ar-. 



#Ba¥7 - 6 9 1 1 

[0 02 31 c©at4(**fi5ye^f^^2^«^«*=^'^^^^ 

u < B. iiil^]c5;^©^fiK*®^-^ i,tc^v:.%m^ 

f- F?S#?Si3 il00~4 00Hz {C*Jl.»-raiJ^l^-C 
1 7 5 G/0 e ?:MA4<t^ ftjSa^^iiJ'Sir^., 

[0024] *^BJ©ffe®afl^R!^«-^>»> ^sistc 



[ 0 0 2 5 ] 0 1 i 2 »*^B3CCi oTJ^fSb/cKttf* 
[0 02 6] CJlKiBKTSIEH*^, ^±^«ir*^ 

[0027] *^aH©:e-ffiB'B*«»s*«a^s''^* 

^,jv-=2-?->y#i«B. ^'D©s?s$©a«)t!S4*f 
iA^-ct*. ffe©a«©»p°a©fiSffJfc*^^©w*®« 

[0 02 8] **H«iCJ:2><!:> »S bC^^ >; ^'^J-^ 

>y«m»iJ>^E < t hmA 0 0 -coja^fc^^tas^w 

■rS ^•J'OX-^ Si'v'-JKPB I ) i^VTS K 
(PI) -0*5. COi^ft't^'MS FB3-4' + 

•>i;r- > i # 'J ^ ^ - 'J ^ *i 

a-^l^U-i'aXHoechst Celanese Corporat 
ion) *-P.iSpT.:S-fe7-/->'l'CCelazo1e)U-e0 
-CA^BIfi6-C*S. 3-4" 



- h 3 .-s-C^^t . fc*3*=& -7 

©ias±^©B8?g[ti.-cm-r*. •'Mi%wr<o-^'7 lo 

- 6 4 QViXi>w^^timrch^m.'^^'^-^-^^^ 
gij^LT. :i>ii:f < t 'b*5)4 0 0 •c*®;i-2>?asffiB'^*> 

[0 03 0] =K.;^>X-f 5 5^'/-JHJ^4 3 5-CCDttl 
3-4- :i-+i^i;>T^';><!:^'J 

H»^^£< ct4>Sft4 0 0*C©ttHSlfc*3*5f?aS4=^'3''2). 

©fe-^O^fS^rSe-r 4 C t *lSfiJCC#^ 6*a/c. 

5 0 0-C©«!E**:c*LmK:iI^lffl«SitT. c©J:^^c 
m.C^©fi£Ji5^'a -b^^tciias^ niif£::*a*^«t-S/ca) 
©^t^j:Sb=&^e6ic-r^c<!:*s^JH«Lfc. 3 m 
A(i3 - 4 • *+->i^T- ^i^'J u>J^r- 

iiH^^c<t*^^t6-c*S. cnP>©tb«OTWS«^*5>'^"^ 
iia,c^©«^wttsiis«fi^ttH<^^^**'*^^^*^ 

""['OOS 1 ] 3 6*C. ff3JUU>='-^>5^!ta«li*n'e 
tiSS^j:?§S'J5i:W?g-C*S©t?. Jr^Lfc. Riit5-fc*D6 

X-C©^tx6©«m*i^tB-C*5. »l/<5*. 

5 ^^y-jumb >; Ai^cc i - ^ ^;i'-2 - 4o 
K:N-y^Ji'-2-fo'; K>tc-5ij§-es.2>*^. ffi©3S 
LA^b. *^©i?SH,^='-5^>i'^«^n6©± 

ia^mi;tJi-©??iffi*(c:T;^ii-c* s«[6i*sa, o . c n^s 
<fiiit«a«i«©i>t^>SJB®s«®<fc^«c. 
©a«rt-c'©<t^f'pffl{c*fu-c-e-nib*^Mfi=]K^Rs^ 

tt(iiipervious){C U r C^-S . 

[0 03 2] s}<y^>X'f 5 3^'/-^l'<t»*l^<'^'t^'J-< 



1#^¥7 - 6 9 1 1 
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jfjyntx©mt8!*>e>#PJT*S. 
^M. ^K^V^oX-^Sd/vr-JUAJa-^^^i'*!®* 
jgJpJ+KSWK jgUSI- -set t Ltt l.>X 7 >J 

[0 0 3 3]^:^H^f£:J:^,i. W*bt^a-g^>i/<B5S 

cc J: o -cit AS *^ n i>m.'m 

ifi. aEtt{*©S«**^<t-r2./cS){C. ii>^£<<bfc4 5 
0-C©«SttS tiaSKf£Jg:'"cH2XK: J: -^rs^^ n 

5. «E*Aj:*L»tc. fi0g«©ja.D©»*L-i.^5Seiff5 

to 0 3 4 ] ffS L.t^='-^>^«^®''^"^*^*'*^'^^ 
e©lAS5H^cffiffl'!^'5I1ife'^**° ^♦^'^ 

©Sil««IK*5lt4iSJ^<*©^«^C-'«qnetic core 1 
OSS propertyJ'fe^KS^T'^- 

[ 0 0 3 5 ] Jt?t lvl>='-^>^«»S»^* ^^^'^^ 

igb/c4.©ccL-ci»:j>« -e-©fe»> 

S6tc. SA^Isa^«S»ffiSlfi39^^oi2X«:J: 
[0 0 3 6] »*UI.^=>-5^>y!^©S^»«A^ 

t4T-©Jtma(chi:«j bx. m\ ss%*ss©a-e^ u 
mo. 7 5sa%©«5fflrtt?ffffi-r^= cnjcot^s© 

* U I ^ - 5" > * ^ ^ ^ ^ 

ni**. {:©Ji^«c»^(*©«J®fl^l4K<^*^tc>-rs^ 
[0037] fmmms!^. m 9aa%». wt-cp 

li|5j5~ilSj4 0 0yin. J: 0 < »*^2 5-*^3 5 
0 y m©l5Hrt©l5fflrt©:*C * ^ ©^fiSaK®^*^ ^^fiS 



•6. 

[003 8] ^{att^)ina^*tfis-r s»* o<,»:&-ffi» 



4#BB^7-6 9 1 1 



A-5. l§)'6^Ft©iaS:R(SJ&SS€:^tfo i^fflilSSW^HII 

[0039] ramtc. m^^m<r»^ y^^mmo^mic 

»-«{CiKjl 0 0mVKl~i^2 0 OmVI^WSHrt-?^ 
5 5~8 0*C<D«5Hrt-r-*-2.*s. tiSS^T'D-b^if CCig|« 

©iSAiji^<!:cc<i:o-cit<b^4. ^Swas*Ms-r^?. 

[0 04 03 rtffl"Ja©T*©J*CCi2g3iifc'«»^^^'' 

O^-^^^^^K^^tf*^. Secc;*:#ti«SH©^«c 30 
i:o-C3S^^c«?I*g^*»*^^ <t*^■^^*<■ 
m^itxi,m^^<ofSi:mm^-ri,. ^^^^^^ 
i-fibtii,. mmmmmm^itm-^mooumcoiff 40 

[0043] -eODfStC. i$S^)S«I^^=l:ii^^c)5Jf^M 



0 •COt5HF*l©fiScJg^tc*JC»-C*«i3ti. tl^^«*^ 1 
5 0 ~is^] 1 7 5 -ac^fsjistii. cnf><DSg{C*}l,» 

tS{'P*(D|I;>3T-C?jiES!!j-ri>*^ BIS 

[0044] ^(om^. m{'m^^\.^^m^mK^x . 
[ 0 0 4 5 ] >^^'"i^*^*i"^*^* 

08 8 8 6-7 7 2. 2 1 5MPa [I*>2 0~*5J5 0 

yy/^-fs^y^ ( t s i ) ] ommw.^mmti^'^ 

©a5eASiii'37. 0g/cm^J:*3;^#l'^Ci*5$f*H'^ 

[0046] 'WX.. jS3^-7'a-b;^*iC^Ji3n/c:IinXlg 

- 9^ > i^%ft(C»i!^] 4 2 5 ~*^) 5 5 0 -COgEt ?c * 

n^c^<*tc**L-C»#b4 7 5~*«J5 5 0-C*sj:r)»S 
Ol^S5H-C*0. Jf$Ul»'l<';-/5 FKio-CJ^fiSSn 

fcR£?f5f*tcMLt:»if^4 2 5~*^5 0 0 "C*! J: 0 b 

jg<*©:^#3RJ>'JJJ«K*««i^«ff'^*- S£o-c> ttiH 

tCjio-CttO. 5B#m*S5X«2B#ra^^^5g8t^f$ 

L»§ra*«»iE << ^ ^ * ^ <^ ^ *^ * • 
[0 047] «l*^£* bSftC. fiX}f$**4^?^1iT(C. m 

[0 04 8] *||B^(C 

»?wtcissi/fc. mmm-ki.-mcm'-m^ o o <i 



C7) 



!|§^^7-6 9 1 1 



^a-xu-6 0) ^\mtv^^-^^') Z K (-< sf-"-- 

i^A^eO-f 5^vi'2 0 1 A) CC<fco-C«Sl//c„ 'J 

3- d/;^s4«a?ai«tttt^®sG)^ 0 . 7 5 sa 

©fi<DjS<J 0.375 m&%iCtj:^itii>iC%^i3imim 

[0049] tm<Dtcit>iC. 

^pyi' ttCAnocoPerformance Produc 
ts.lnc.) (*H) *»6jSD°a«T*-fJl'(Arode1)AD- 1 
0 0 0-C#e>n-^,*V^i'J^r5 K{Cj:-,-C«>fe!iSU 

"J 7 i» S F 4l!fi®?fiei4(*©*t, 0.75 
[005 0] ^jCCC, «f5t=i-^>i'^K®^^<^«^*'^ 



*5inm(0. 3 7 5>f>?) -Ci^fc. 'i^'MS ma 
1t:^tS]fl5»i^''-»iK)7. 4g/cin^©ffiS€rWU. # 

[0 0 5 1] Jf^fiStttC, 

*5J18 0'C. 2 9 0-C. 4 0 0-C. 4 5 0-CSC/5 10 

10 iC^lSmL^mmV-C. 0. 2%:i-7-fe-^Koffset)I^ 
t^OWi^mSi^-' h;b©ASTM5!:KB5 

2 8-83 Atctse-j-cajjeuc. 

[0052] gi®i3iiSM©*fi**OT<D« I S 1 i 
2tC^nr, ISI <!:, Sl<!:2tC*Jl>-C. "PI"»5i<.J 

ffli. "p B I " «^ 'j'ox-Y 5 i^y-ji'aa«^i^ 

aSBr^N--KJtCE-r-5,tS*«r«-r/ca)«:«t.>. "PPA" 



tfiIiiiS»t^-!-liS3*^3 1. 75min(l. 25-^^ 

*il2. 7mi„(0. 5^>^y.m$Q. 52*^^[005 3] 

PPA~ P 1 PB I 

12.79C1855) 20.42(2962) 15.93(2310) 
10.63(1542) 20.15(2923) 15.04(2181) 



^«»r?Sf*MPa(psi) 
0.236:^7 Hz i- hwSMPa(psi) 

M:A:JgST?Sf*MPaCpsi) 
0.2%^y-fZ'j y- i^MPa(psi) 
2 9 Q-CMt^j3sU 
aAKtffi?gf«MPaCpsi) 
o.256:i-7 -fe y V iSfllMPa(psl) 

ja^iBlfiSf*MPa(ps1) 
0.236:*-7 -b f H ittMPa(p5i) 

g^«a»f1gfSMPa(psi) 
0.2?ci-7fe-^ F?a«MPa(psi) 
■S 1 o-cj^#^jjsi^ 

^«J»f#SMPa(psi) 
0.2JSt-y-i2v V 5^MPa(ps1) 

±ia7"-i'(i. *^?H©»SUi<»3-^>i^!|^M*^1*« 
-jKPB I) B5 1 0-CS-C (5 1 0 -0^:^*2.) © 

iisja«:4si^t:«er©fc»{c^«>«>'*<^«*'^^<!= 



38.18(5537) 15.57(2258) 20.07(2911) 
36.71(5325) 15.44(2240) 18.96(2750) 

41.12(5964) 63.52(9213) 70.70(01270) 
39.44(5721) 45.11(6542) 52.54(7621) 

29.49(4277) 86.81(12590) 98.04(14220) 
23.12(3353) 53.08(7698) 59.58(8542) 

90.98(13170)105.90(15360) 
51.89(7526) 67.49(9788) 

68.48(9932) 106.18(15400) 
46.55(6751) 67.09(9730) 

t c©Ci«ck»)WJ:«*=a:*l-Sa*^*^4 5 0-C 

li)M<kurd<';7fJi'r5 F*ffli^fc«Km4*^ 1 8 o 
•c^e^ieeit bSSK*5(.>-r«^S©««Wtt«* 
^j^L ^,^js*icn6©^iiM-*^^t5^*"^*"^- ^4 

, [ 0 0 5 4 1 Jl< U-OX^ s ^^'/'JU'BJSRO-. 3- 



P7-69 1 1 
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4' :t=^=i^yT-';><tj}<';^^l'>^7::-'J><!:*'f. 

[0055] ««W^e©^-;S'*ra>'^'C> il<'J-5'-«' 
$t)4 5 0 -Ct-COSKtctet^-C^Et^c* b/cm, «« 

l,^^^^V-)\^^m^^-C. mil 2. 2 1 BMP a 
(50 t s i) ©lSJ^E;btCj:?,*()2 9 0-C-e(DEffifiX 

iK,4 3. ISmmd. 7 -f «>«iai>-*^ 
6. 35mm (0. 2 5 -f ©8t»r*i?«r«t-fc. 

[0056] f>7-;l'?:ailL.T. lOOHz- 

4 0 0 H z OA cm.mmm^^fc.m'^m.m ( ^ ) 

^rSdSUfc. 4 5 0-CX«5 1 0 -CiCfot^X^t ^J:S b 





ai_L 


DC^ 


p I 


Hmax (Oe) 


1 6 0 


Bma X (G) 


16, 0 0 0 


mm (fiy 


1 0 0 


Jil»«ft= 1 0 0 H z 




Hmax (Oe) 


59. 


Bmax (G) 


12. 52 0 


&mm ( u ) 


2 1 2 


(w/ 1 b ) 


23. 


)S*»= 4 0 0Hz 




Hmax (Oe ) 


58. 


Bmax (G) 


12. 52 0 




2 1 3 


(W/ 1 b ) 


120 



>RCD«U0^ A C fflj^ {cei4<*A5«^tg-c$>5 J: 5 k: . 

*«?8<o«fe*&* u^ffi**5 0 i;u^^f^ y mnm t 

10 0~4 0 0HztCtet,>-CS!jSL-C«j2 1 OG/Oe 
LO [0 057] jff*bl>3-9^>i^«^*^'^ff^'^>^'^®<* 

-e©-en-eti©»Sia^*^o . 7 5 afi%*is-r i 

'MS K«S1^>-7'M*ISj7. 4 g/cm'©afffi«:* 
20 [0 05 8] 

^}A3n/^:5^i^a14e^^«^^>JgR£l>;fc-9->^.'^ti*^»4 5 0 

•cicisi^xm 1 * * i> 

[0 0 5 91 yctC. ■U-^^-^I.^KIRO-C. DC«jjK, 1 
0 0 H z AC^itRC^4 0 0 H z ACSi8£fcaS3itfc 
1^©. 'J V -commit (Hmax) . ^tf-?;^ 

30 -C©!Km«a (Bmax). F/'J<> F-C©i^« 

(Pcm) Mj^mmm (/x) ^a-jsufc. cne.©WK 

K [0060] 



PB I 
159 
16. 8 0 0 
106 

75. 9 
15. 10 0 



7 8. 
15. 10 0 

1 g 2 

326 



(9) 



15 



mmbtii>ct^mm-i>, s k (p i ) 

y-Mt^^'J^y^^iy^-^-^^ (PBl) ■9->:^Jl'J:^ 
[006 1 ] ±iB***5. *^<DW^^C*J.^-**. 1< 

iife^^A^ ?> mm 3 nfc«'C«?r^^ * * -r^fetc^^ 

1 0 0-4 0 OH z(C*il>-C»JSl^-C*^l 5 

^m<DJ: ^tJi AC tcWrat?* 4 J: 'J 
cc. *5j2 1 0G/Oe©:*--5^-©WSK:igi-»SJi** 

[0 06 2] SfSUC^^-^^^^J^^W^^SS^fSCtempe 
nature capabi 1 i ty) 4> , ^WiC X ^ (thermal 1 y 



!|*B8T7 - 6 9 1 1 
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